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(57) An evaluation period c to n (including k) from
the past c to the future n for asset facilities to be man-
aged is set. Based on the result value of the past profit
and the forecast value of the future profit during the eval-
uation period and the fixed asset value of the facilities
before and after the evaluation period, a management
evaluation coefficient X during a set evaluation period,
which includes a sum of past profit Pi' (i = C to k - 1), a
sum of future forecast profit Pi (i = k to n), and a differ-

ence in fixed asset value before and after the evaluation
period (Vn - Vc), is computed. If management is evalu-
ated based on the management evaluation coefficient
X, even though the asset facilities have features that the
purchase price is high, the delivery time period is long
and the lifetime is long, they can be operated and man-
aged by determining a management policy that targets
a long-term profit that reflects the characteristics of the
facilities.
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Description

Technical Field

[0001] The present invention relates to an asset management apparatus, an asset management method and an
asset management contract method used for operating and managing assets and supporting the operation and man-
agement. The assets imply production facilities for producing raw materials, products, energy and the like, which are
used in various industries and provided for general consumers.

Background Art

[0002] FIG. 14 is a diagram showing a prior art asset management model for managing assets such as a generator
set by an asset owner.
[0003] An asset owner 1 sells a product of facilities 2 to gain a profit.
[0004] The asset owner 1 therefore has to make an investment in the production facilities 2 for manufacturing prod-
ucts, operate the facilities 2 (3), perform maintenance (4), manage spare parts (5), work procure, raw materials and
fuels (6), obtain insurance (6), make a demand forecast (7), draw up an operation schedule (1), sell products (6),
contact the administration for payment of taxes (7), coordinate the relationship with the neighborhood and community,
etc. through the asset owner 1 by himself or herself, an operator 3, a maintenance manager 4, a spare parts manager
5, a market and trading partner information equipment 6, government and municipal offices and companies 7, and a
human-resources manager 8.
[0005] In order to operate and manage the assets, therefore, the asset owner 1 has to employ (8) human resources
having knowledge, experience and know-how of the respective items (2 to 8) described above. In FIG. 14, the broken
line connecting the asset owner (manager) 1 and each of the operator 3 of the facilities 2, human-resources manager
8, maintenance manager 4 and spare parts manager 5 indicates a relationship in employment of human resources.
[0006] In accordance with recent sudden changes in economic activities with the development of information tech-
nology and in economic conditions throughout a region with borderless economic activities, a company has to change
rapidly. In such a company, it is common to reduce reserved assets in order to quickly respond to changes in economic
conditions. In these days, there are fables companies that are involved only in the development design and sales
without production facilities and outsource the production activities, airline companies that lease and operate airplanes
that are production materials, and the like, as examples of reduction in reserved assets.
[0007] However, it is difficult to do outsourcing of production facilities themselves in industries requiring large-sized
production facilities that are difficult to divert to others. Such an industry cannot help but reserve its assets. It is thus
difficult to compress the production facilities themselves and necessary to reduce the reserved assets and fixed costs
by another method.
[0008] An industry requiring a huge apparatus for supplying power and gas, such as the steel industry and the chem-
ical product manufacturing industry, is a typical example of the industry as described above. In general, the capital
investment of the huge apparatus industry becomes heavy and an efficient operation of the facilities is essential to
reduction in costs of manufacturing.
[0009] On the other hand, a significant challenge to recent company management is to cut and appropriately use
human resources in companies as well as to compress the reserved facilities. However, it is not easy to cut the human
resources while appropriately keeping the quality of products and the delivery time thereof.
[0010] Under the above circumstances, the outsourcing of operations of facilities themselves has recently been
started. More specifically, the owner of the facilities commissions outside companies or individuals to manufacture
products using the facilities, thereby minimizing human resources and facilities related thereto and compressing the
assets in a wide sense.
[0011] The owner of the facilities pays commission fees to the contract company. There are not a few contracts in
which the commission fees vary with the results of the operations.
[0012] In other words, the owner of the facilities pays the fees in accordance with the operation results to enhance
the motivation of the contract company to make an improvement.
[0013] In order to yield the operation results of the contract company that is commissioned to operate the owner's
facilities, however, the contract company heavily uses the facilities more than necessary and fails to perform necessary
maintenance to pursue an immediate profit. In other words, a short-term profit pursued by the party who is commis-
sioned to operate the facilities (contract company) conflicts with a mid- and long-term profit pursued by the party who
commissions the contract company to operate the facilities (owner). Consequently, there occurs a problem that the
contract company does not satisfactorily enhance the motivation to make an improvement.
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Disclosure of Invention

[0014] An object of the present invention is to perform an operation of asset facilities with efficiency by evaluating
the results of the operation in which a short-term profit and a mid- and long-term profit do not conflict with each other.
[0015] An asset management apparatus comprises a past profit computing section which computes a result value
of a past profit obtained by operating and managing assets including facilities to be managed, a forecast profit computing
section which computes a forecast value of a future profit obtained by operating and managing the assets including
the facilities to be managed, an asset value computing section which computes a fixed asset value of the assets
including the facilities to be managed, and an evaluation value computing section which computes a management
evaluation value during a fixed time period from the past to the future based on the past profit computed by the past
profit computing section, the future profit computed by the forecast profit computing section, and the fixed asset value
computed by the asset value computing section.
[0016] According to the asset management apparatus, the profit result computing section computes a result value
of the past profit obtained by operating and managing the assets including the facilities to be managed. The forecast
profit computing section computes a forecast value of the future profit obtained by operating and managing the assets.
The asset value computing section computes a fixed asset value of the assets. The evaluation value computing section
computes a management evaluation value during a fixed time period from the past to the future based on the computed
past and future profits and the computed fixed asset value. Management evaluation can thus be performed with an
eye toward the mid- and long-term profit.
[0017] In an asset management contract method, an asset owner commissions an asset manager to manage assets
using the asset management apparatus.
[0018] According to the asset management contract method, management evaluation can be performed with an eye
toward the mid- and long-term profit. Therefore, the assets can be managed without any conflict between a mid- and
long-term profit pursued by the asset owner and a short-term profit pursued by the asset manager.

Brief Description of Drawings

[0019]

FIG. 1 is a block diagram showing the entire configuration of a facilities asset management system using an asset
management apparatus 11 according to one embodiment of the present invention;
FIG. 2 is a chart showing the structure of operation data d1 input to the server device 12 of the asset management
apparatus 11 as asset data A;
FIG. 3A is a table showing the structure of maintenance data d3 input to the server device 12 of the asset man-
agement apparatus 11 as asset data A;
FIG. 3B is a table showing the structure of human resources data d2 input to the server device 12 of the asset
management apparatus 11 as asset data A;
FIG. 4A is a table showing the structure of trading data C input to the server device 12 of the asset management
apparatus 11;
FIG. 4B is a table showing the structure of external data B input to the server device 12 of the asset management
apparatus 11;
FIG. 4C is a table showing the structure of asset data C input to the server device 12 of the asset management
apparatus 11;
FIG. 5 is a flowchart showing data processing that is executed in the server device 12 of the asset management
apparatus 11;
FIG. 6 is a diagram showing a structure of the management evaluation coefficient X obtained by the data processing
section 16 of the server device 12 in the asset management apparatus 11;
FIG. 7 is a graph showing a change in profit during the management evaluation period of asset facilities that is
initialized in accordance with the computation of a management evaluation coefficient X by the asset management
apparatus 11;
FIG. 8A is a table showing a structure of power sales (future forecast sales S) in the generator asset facilities
managed by the asset management apparatus 11 and forecast generating costs B included in the power sales;
FIG. 8B is a table showing a structure of power sales (past sales S') in the generator asset facilities managed by
the asset management apparatus 11 and generating costs B' included in the power sales;
FIG. 9 is a graph showing a variation curve of a fixed asset evaluation V (which is proportionate to an efficiency
variation curve) from the past to the future in the entire asset facilities to be managed by the asset management
apparatus 11;
FIG. 10 is a graph showing operation schedule data that is created on the basis of the management evaluation
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coefficient X during an evaluation period set from the past to the future by the asset management apparatus 11;
FIG. 11 is a view showing a parameter setting button of the management evaluation coefficient X displayed and
output on the display screen of the data input section 14 in the asset management apparatus 11;
FIG. 12 is a flowchart showing the procedure of setting the parameters to determine the policy of management
and manage the asset facilities in accordance with the computation of the management evaluation coefficient X
in the asset management apparatus 11;
FIG. 13 is a block-diagram showing the entire configuration of a facilities asset management system when the
asset owner 1 commissions the outside asset manager 10 to operate and manage the asset facilities using the
asset management apparatus 11 according to the embodiment of the present invention; and
FIG. 14 is a diagram showing a prior art asset management model for managing assets such as a generator set
by an asset owner.

Best Mode for Carrying Out the Invention

[0020] An embodiment of the present invention will now be described with reference to the drawings.
[0021] FIG. 1 is a block diagram showing the entire configuration of a facilities asset management system using an
asset management apparatus 11 according to one embodiment of the present invention.
[0022] As facilities assets to be managed by the asset management apparatus, there are production facilities in
various industries, such as a generator and its incidental facilities, a manufacturing apparatus for chemicals, industry
products and the like, and a water treatment apparatus. The embodiment will be described by assuming the generator
set to be assets.

[Configuration of Asset Management Apparatus]

[0023] The asset management apparatus 11 principally includes a server device 12 that performs an evaluation
process of asset management. The asset management apparatus 11 also includes client devices 131 to 13n that
correspond to a plurality of clients 1 to n, respectively and displays and outputs evaluation results of the asset man-
agement. A data input section 14 of the server device 12 is supplied with various types of data from an operation
management system 21 of a generator set 20, a human resources management system 22, a maintenance system
23, a various items management system 24, government and municipal office and company servers 25, and market
and trading partner information equipment 26. A data output section 15 of the server device 12 outputs various types
of data to the respective client devices 131 to 13n, operation management system 21, maintenance system 23, and
market and trading partner information equipment 26.
[0024] In the asset management apparatus 11, the server device 12 for performing an asset evaluation process has
a data processing section 16 between the data input section 14 and data output section 15. The data processing section
16 performs an asset evaluation process based on the data input by the data input section.
[0025] The client devices 131 to 13n for displaying the evaluation results based on the asset evaluation process
performed by the server device 12 are each made up of a data input section 17 that receives evaluation result data
from the server device 12, a data output section 18 that outputs the data, and a data display device 19. As the data
display devices 19 of the client devices 131 to 13n, there are a CRT display 19a, a printer 19b and the like.
[0026] Incidentally, the client devices 131 to 13n can be replaced by external computer terminals. In other words,
external computer terminals can be used as the respective client devices 131 to 13n. If, therefore, a user can obtain
a means for connection with a communications network in a certain place, the user can use an asset evaluation process
performed by the asset management apparatus 11 and its evaluation result data from anywhere in the place.

[Overview of Input/output Data]

[0027] There are asset data A, external data B and trading data C as various types of data input to the data input
section 14 of the asset management apparatus 11.
[0028] The asset data A is data on the asset owned by an asset owner of the power facilities asset. The asset data
A includes operation data d1 transmitted from the operation management system 21, human resources data d2 trans-
mitted from the human resources management system 22, maintenance data d3 transmitted from the maintenance
system 23, and various items (spare parts) management data d4 transmitted from the various items management
system 24.
[0029] The external data B is transmitted from the government and municipal office and company servers 25. The
external data B includes data on economic forecasting such as the corporation statistics published by the government,
data issued by the administration such as a tax system, weather information, and neighborhood and community infor-
mation.
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[0030] The trading data C is data that depends upon the market trading. The trading data C includes product trading
information, raw material trading information, fuel trading information, trading information on the emission credit of
global warming gas and environmental pollutant, insurance information, and banking transaction information. Each
information (trading data C) is transmitted from its corresponding market and trading partner information equipment
26 to the server device 12 of the asset management apparatus 11.
[0031] In the present embodiment, various types of data are automatically or manually input to the server device 12
of the asset management apparatus 11 from the systems (21, 22, 23, 24) for managing the data and the information
equipment (25, 26) such as a market and trading partner server through a wired/wireless public circuit or private circuit
such as the Internet. When data is provided through publications such as books, it is input not through a network or
on a stand-alone basis if it is done manually.
[0032] FIG. 2 is a chart showing the structure of operation data d1 input to the server device 12 of the asset man-
agement apparatus 11 as asset data A.
[0033] FIG. 3 is tables showing the structures of maintenance data d3 and human resources data d2 input to the
server device 12 of the asset management apparatus 11 as asset data A.
[0034] FIG. 4 is a table showing the structures of trading data C, external data B and various items management
data d4 as asset data A input to the server device 12 of the asset management apparatus 11.
[0035] Of the asset data A, the operation data d1 is input on the basis of the operation information supplied to the
power facilities 20 from the operation management system 21 and its feedback information. The operation data d1 is
input as temporal transition data of an amount of power generated as shown in FIG. 2.
[0036] The human resources data d2 is input by the human resources management system 22 on the basis of human
resources management information that targets the operators of all the asset facilities. The human resources data d2
includes a unit price per hour for each person, working hours, and labor costs computed by multiplying the unit price
and the working hours together, as shown in FIG. 3B.
[0037] The maintenance data d3 is managed and input by the maintenance system 23. The maintenance data d3
includes designations of respective devices that make up the generator set 20, costs for maintenance, and power
generation efficiency coefficients, which correspond to each other, as shown in FIG. 3A. The power generation efficiency
coefficients indicate deviations from the conventional power generation efficiency when the devices are replaced. For
example, the cost for replacing a solenoid valve A is 20000 yen, and the power generation efficiency is 1.02 times as
high as the conventional power generation efficiency.
[0038] The trading data C is supplied from the market and trading partner information equipment (server, etc.) 26
based on the trading of the sale of generated electricity (power), that of the purchase of fuels and the like. The trading
data C includes the sales price of generated electricity (power), the price of fuels, and the price of the emission credit
of global warming gas and environmental pollutant at different times from the past to the future.
[0039] The external data B is supplied from the corresponding government and municipal office and company servers
25. The external data B includes the actual measured values and forecast values of weather, temperature and humidity
at different times from the past to the future, as shown in FIG. 4B.
[0040] The server device 12 of the asset management apparatus 11 computes and outputs a management evaluation
coefficient X, described later, from the past to the future on the basis of the asset data A supplied from the operation
management system 21, human resources management system 22, maintenance system 23, and various items man-
agement system 24, the external data B supplied from the government and municipal office and company servers 25
and the trading data C supplied from the market and trading partner information equipment 26. Then, the server device
12 displays the operation schedule information of the generator set 20, which corresponds to the optimum management
evaluation coefficient X, on the display screen of the data output section 15 and transmits it to the operation manage-
ment system 21. Further, the server device 12 transmits a commercial transaction instruction required for following the
operation schedule to the market and trading partner information equipment 26 and transmits maintenance schedule
information required for following the operation schedule to the maintenance system 23.
[0041] An operation of the asset management apparatus in the facilities asset management system having the above-
described configuration will now be described.
[0042] FIG. 5 is a flowchart showing data processing that is executed in the server device 12 of the asset management
apparatus 11.
[0043] First, the overview of data processing that is executed in the server device 12 of the asset management
apparatus 11 will be described.
[0044] The data input section 14 of the server device 12 performs a process of inputting the asset data A, external
data B and trading data C (step S1).
[0045] Thus, the data processing section 16 of the server device 11 computes a management evaluation coefficient
X, which will be described in detail later (step S2).
[0046] The data output section 15 outputs the computation result data of the management evaluation coefficient X
to the respective client devices 13. The computation result data of the management evaluation coefficient X received
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from the data input section 17 of each of the client devices 13 is supplied to the output device 19 such as the display
19a and printer 19b through the data output section 18 (step S3).
[0047] The management evaluation coefficient X varies by changing the conditions such as a period for evaluating
the asset facilities targeted for management evaluation and a forecast value. The manager of the asset facilities makes
a comparative study of respective evaluation coefficients X computed in accordance with input data (A, B, C) based
on various conditions, and acquires result data that is the most suitable for the management of the asset facilities. In
other words, the manager of the asset facilities decides a policy to manage the asset facilities based on the management
evaluation coefficient X (step S4). Then, the operation schedule information of the generator set 20 is supplied to the
operation management system 21 based on the conditions of the input data (A, B, C) that are capable of obtaining the
selectively determined management evaluation coefficient X (step S5a). Concurrently with this, a commercial trans-
action instruction such as the procurement of fuels necessary for following the operation schedule and the sale of
generated electricity (power) is given to the market and trading partner information equipment (server) 26 (step S5b).
The maintenance schedule information necessary for following the operation schedule is supplied to the maintenance
system 23 (step S5c).
[0048] In this case, the commercial transaction instruction is directly given to the market and trading partner infor-
mation equipment (server) 26 through a telephone, a document, a wired or wireless public circuit such as the Internet,
and a private circuit.
[0049] Furthermore, the operation schedule information of the generator set 20, which is based on the management
evaluation coefficient X computed and selectively determined on the basis of the input data (A, B, C) to the asset
management apparatus 11, is supplied to the operation management system 21 by hand and through a document, a
wired or wireless public circuit such as the Internet, and a private circuit. The operation schedule information input to
the operation management system 21 is reflected in the operation of the generator set 20 as an operation control
signal. If the operation management system 21 is not provided, the operation schedule information is manually reflected
in the operation of the generator set 20.
[0050] The operation schedule information of the generator set 20 is displayed on the display screen of the data
output section 15 and by the respective client devices 13 and the operation management system 21.

[Data Processing Section 16 (Management Evaluation Method)]

[0051] A process of computing a management evaluation coefficient X in the data processing section 16 using various
types of data (A, B, C) input by the data input section 14 of the server device 12 will now be described in detail.
[0052] The conventional management evaluation is performed by computing an appropriate accounting period profit
(sum of past profits).. The management evaluation according to one embodiment of the present invention is performed
by computing a management evaluation coefficient X using two items "sum of profits forecast in the future" and "var-
iations in fixed asset value before and after an evaluation period" in addition to the conventional item "sum of past
profits."
[0053] FIG. 6 is a diagram showing a structure of the management evaluation coefficient X obtained by the data
processing section 16 of the server device 12 in the asset management apparatus 11.
[0054] As shown in FIG. 6, the management evaluation coefficient X computed by the server device 12 of the asset
management apparatus 11 includes a sum of past profits, a sum of future forecast profits, and a difference in fixed
asset value between before and after an evaluation time period.

(Section of Setting an Evaluation Period: Step S2a)

[0055] First, a period for management evaluation is set. As the initial date, a certain time in the past when the facilities
were introduced or the present time when they are introduced. The lifetime of facilities is set as the stop time of eval-
uation or a certain time in the future is set as a milestone of management planning.
[0056] The evaluation period can newly be set at short time intervals of accounting periods and the like or can always
be set to the same period. There is another method of obtaining a management evaluation coefficient X by setting a
plurality of periods and weighted-averaging evaluation results of the respective periods. Therefore, the evaluation
period is divided into unit periods such as hour, day, month and accounting period.
[0057] FIG. 7 is a graph showing a change in profit during the management evaluation period of asset facilities that
is initialized in accordance with the computation of a management evaluation coefficient X by the management asset
apparatus 11.
[0058] The evaluation period is divided into unit periods i such as hour, day, month and accounting period, and the
initial term, the current term and the final term are indicated by c, k and n, respectively.
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(Section of Computing Sum of Past Profits: Step S2b)

[0059] The sum of past profits, which is the first parameter, is equal to the sum of PC', Pc+1', Pc+2', ..., Pk-1' as shown
in FIG. 7 and expressed by the following equation 1:

where Pi' indicates a profit of unit period i and expressed by the following equation 2:

where Si' indicates the sales during the unit period i and Bi' indicates the generating costs during the unit period i.
[0060] Consequently, the sum of past profits Pi' is a difference between the sum of the sales Si' and the sum of the
generating costs Bi' and expressed by the following equation 3:

[0061] The sales Si' is obtained from power unit price Mi' and amount of power generated W1' by the following
equation 4:

[0062] The power unit price Mi' is input as the trading data C and, as shown in FIG. 4A, it is 20000 yen/KWh for a
period of (k-c) time. The amount of power generated Wi' can be computed by the starting curve of the operation data
d1 and, as shown in FIG. 2, it is 500 (k-c) MW = 500 (MW) x (k-c) (time).
[0063] Consequently, the sum of the sales Si' amounts to 10000000(k-c) yen.
[0064] FIG. 8 is a table showing the structure of power sales in the generator asset facilities managed by the asset
management apparatus 11 and generating costs included in the power sales. FIG. 8A is a table showing a structure
of future forecast sales S and forecast generating costs B. FIG. 8B is a table showing a structure of past sales S' and
generating costs B'.
[0065] As shown in FIG. 8, the generating costs Bi' include fuel cost, emission credit cost, maintenance cost, labor
cost and overhead cost.
[0066] The fuel cost is computed by multiplying the amount of use of fuels and the unit price of fuels together. The
amount of use of fuels is input based on the curve of the amount of use of fuels of the operation data d1 (see FIG. 2).
The unit price of fuels is input based on the trading data (see FIG. 4A). In this example, the unit price of fuels is 1000
yen/liter and the amount of use of fuels is 100 (liter). Thus, the fuel cost amounts to

[0067] The emission credit cost is computed by multiplying the amount of emission of warming gas and environmental
pollutant by the unit price of the emission credit. The amount of emission of warming gas and environmental pollutant
is input based on the curve of the amount of emission of the operation data d1 (see FIG. 2). The unit price of the
emission credit is input based on the trading data (see FIG. 4A). In this example, the unit price of the emission credit

Pi' = Si'-Bi' Equation 2

Si' = Mi' Wi' Equation 4

100000 (k-c) yen = 1000 yen 3 100 (liter) 3

(k-c) (hours).
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is 1100 yen/Cton (carbon ton) and the amount of emission of warming gas and environmental pollutant is 1 (liter). Thus,
the emission credit cost amounts to 1100 (k-c) yen = 1100 yen 3 1 (liter) 3 (k-c) (hours).
[0068] The maintenance cost is computed from the maintenance data d3 (see FIG. 3A). In this example, a solenoid
valve A and a flowmeter B are each replaced for a period of (k-c) hours. The maintenance cost of the solenoid valve
A is 20000 yen and that of the flowmeter B is 5000 yen. Thus, the maintenance cost amounts to 70000 yen.
[0069] The labor cost is computed by multiplying a unit price and working hours together for each person. The unit
price of each person is input by the human resources data d2 (see FIG. 3B). The working hours are input by an
operator's list of the operation data d1 (see FIG. 2). In this example, an operator A, an operator B and a supervisor A
perform an operation for a period of (k-c) time and the unit prices of these persons are 5000 yen, 6000 yen and 10000
yen, respectively. Therefore, the labor cost amounts to 21000 (k - c).
[0070] The overhead cost is input by the various items management data d4 (see FIG. 4C). In this case, the overhead
cost is 1000 yen per hour and thus amounts to 1000 (k-c) yen.
[0071] As described above, the sum of the generating costs Bi' includes the fuel cost, emission credit cost, mainte-
nance cost, labor cost and overhead cost and amounts to 70000 + 123100 (k - c) yen. Since the sales Si' is 10000000
(k - c) yen, 9876900 (k - c) - 70000 yen amounts to the sum of past profits.

(Section of Computing the Sum of Future Predicted Profits: Step S2c)

[0072] The sum of future forecast profits, which is the second parameter, to obtain the management evaluation
coefficient X is equal to the sum of Pk, Pk+1, Pk+2, ..., and Pn as shown in FIG. 7 and expressed by the following equation
5:

where Pi is a forecast profit of unit period i, and it is included in the future forecast sales S as shown in FIG. 8A and
given by the following equation 6:

where Si is forecast sales and Bi is forecast generating costs. The forecast sales Si are expressed by the following
equation 7:

where Wi is an amount of power generated and Mi is a sales price per unit amount of power generated. Wi is given
by the following equation 8:

where Ai is the operating ratio, φ i is the production efficiency, G is a theoretically expected amount of power generated
per unit fuel, and Fi is an mount of raw material. For example, when power is generated from the generator set 20,
which is described with reference to the present embodiment of the present invention, Ai is the operating ratio of the
generating plant, φ i is the power generation efficiency of the generating plant, G is an amount of heat generation per
unit amount of fuel, and Fi is an amount of fuel.
[0073] In the above equation 8 for obtaining the forecast amount Wi of power generated, G and Fi are values proper
to respective plants.
[0074] The forecast amount Wi of power generated is computed by forecasting demand based on both weather
information and past operation data. The weather information includes data of future forecast weather, temperature
and humidity, which is input as external data B (see FIG. 4B). An amount Wi' of power generated in the season corre-
sponding to the future forecast period is obtained from the past operation data d1 (see FIG. 2). Thus, the forecast

Pi = Si - Bi Equation 6

Si = MiWi Equation 7

Wi = AiφiGFi Equation 8
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amount Wi of power generated is computed by adding a deviation from data of the future forecast weather, temperature
and humidity to the amount Wi' of power generated in the same season as that of the past. In addition to the data
associated with seasons obtained as external data B, a financial microanalysis of an event and a company that influence
demand for power, a financial macroanalysis that is roughly classified by all of Japanese companies and manufacturing
industries, and the like can be added to the demand forecast. Moreover, the computation results of a power demand
forecasting apparatus (not shown) for forecasting power demand can be used for the demand forecast.
[0075] The power generation efficiency φ i generally decreases year by year; however, it can be increased by per-
forming maintenance such as an overhaul and an improvement. The result values of the power generation efficiency
φ i can be obtained from the maintenance data d3 as shown in FIG. 3A. Based on the result values of the power
generation efficiency, operation data d1 such as the number of starts and stops of the plant, a partial load operation,
an overload operation, and the temperature, pressure and distortion of local part is acquired. Furthermore, a forecast
curve of the power generation efficiency φ i is formed in association with the influence of an operation record and a
maintenance record of an everyday maintenance operation and a routine check, which are acquired as maintenance
data d3, and the extrapolation of the result values. There is a method of forming a forecast curve of the power generation
efficiency φ i based on the result values of a generator set 20 of the same type or a similar type.
[0076] FIG. 9 is a graph showing a variation curve of a fixed asset evaluation V (which is proportionate to an efficiency
variation curve) from the past to the future in the entire asset facilities to be managed by the above asset management
apparatus 11.
[0077] According to the variation curve of the fixed asset evaluation V (which is proportionate to the efficiency variation
curve), maintenance such as replacement of the solenoid valve A and that of the flowmeter B is performed (see FIG.
3A) at time (c+1) and time (c+2). Thus, the power generation efficiency increases by 1.02 when maintenance is per-
formed and accordingly the asset evaluation increases.
[0078] A forecast value of the power generation efficiency φ i is obtained from the future expected curve that is based
on the variation curve of the fixed asset evaluation V (which is proportionate to the efficiency variation curve), and an
operating ratio forecast value Ai of the generator set 20 is computed by the above equation 8. Then, forecast operation
data including the forecast starting curve of the generator plant 20 and others, as shown in FIG. 2, is obtained from
the computed operating ratio forecast value Ai.
[0079] Based on the forecast operation data, fuel cost, labor cost, emission credit cost, overhead cost and mainte-
nance cost are computed by the same procedure as that of computing the generating costs Bi' by the computation
(step S2b) of the sum of the past profits. The future unit price of each of the costs is computed by incorporating the
forecast rate of economic growth into the current unit price.
[0080] The forecast value Bi of generating costs is computed by the above procedure and the sum of future forecast
profits is computed according to the above equations 5 to 7.

(Section of Computing a Fixed Asset Value: Step S2d)

[0081] The variation V in fixed asset value before and after an evaluation period, which is the third parameter, is
expressed by the following equation 9:

where Vc is the fixed asset value at the start of evaluation and Vn is the fixed asset at the end of the evaluation period.
[0082] On the other hand, the fixed asset value Vc is computed by the amount Wi of power that can be generated
by the generator set and the fixed asset evaluation coefficient t.
[0083] If, therefore, the life of the generator set ends at time m, the fixed asset value Vc at time c is given by the
following equation 10:

[0084] The amount Wi of power generated and the lifetime m vary by performing maintenance as shown in FIG. 9.
[0085] In the variation curve of the fixed asset evaluation V (which is proportionate to the efficiency variation curve)
shown in FIG. 9, when the facilities are renovated (maintained) at time c+1 and time c+2, the power generation efficiency
increases and so does the lifetime m. Thus, the asset value Vi rises temporarily.

V = Vn - Vc Equation 9
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(Section of Computing Management Evaluation Coefficient X: Step S2e)

[0086] In order to make management evaluations using three parameters of "sum of past profits Pi'," "sum of future
forecast profits Pi" and "fixed asset value Vn-Vc before and after an evaluation period" described above, the following
management evaluation coefficient X (see FIG. 6) is introduced.
[0087] Since X is a function of parameters 1 , 2 and 3 , it is expressed as X(P', P, Vn-Vc) and typically given by
the following equation 11:

[0088] If the terms of the right side of the following equation 12, i.e., "sum of past profits Pi'," "sum of future forecast
profits Pi" and "fixed asset value Vn-Vc before and after an evaluation period" are multiplied by their respective coef-
ficients "α," "β" and "γ", the parameters are weighted under the policy of a manager (asset owner or asset manager).

[0089] For example, when the manager considers a short-term profit to be important, the parameter α is increased
in the above equation 12. When he or she considers a long-term profit to be important, the parameters β and γ are
increased in the above equation 12. The policy of the management can thus be reflected in the respective parameters.
[0090] When the manager considers a profit of the current term k to be important, X is defined by the following
equation 13 and the policy of the management can be reflected by increasing δ.

[0091] Maximizing the management evaluation coefficient X provided as described above, the optimum management
policy can be obtained.
[0092] Thus, a target value of forecast sales Si is obtained from the forecast profit (Pi = Si - Bi: equation 6) when the
management evaluation coefficient X is computed by weighting the respective parameters under the policy of a man-
ager (asset owner or asset manager). Based on the operation result data (d1) that targets the amount Wi of power
generated, which is obtained by inverse computation from the equation (Si = MiWi: equation 7) for computing the
forecast sales Si, operation schedule information for operating the generator set 20 in accordance with the target is
produced and supplied to the operation management system 21.
[0093] Concurrently with this, a commercial transaction instruction to sell electricity to the market as a product and
procure fuels is given to its corresponding market and trading partner information equipment (server) 26 in association
with the operation of the generator set 20, which is based on the operation schedule information.
[0094] The operation schedule information that is produced using each forecast value as a target value based on
the management evaluation coefficient X weighted under the policy of the management is obtained as an amount of
the product (amount of power generated) per unit period during the evaluation period. The operation schedule infor-
mation is output from the data output section 15 and displayed on the display screen of each section as a graph or a
table of the operation schedule of the generator set as shown in FIG. 10.
[0095] FIG. 10 is a graph showing operation schedule data that is created on the basis of the management evaluation
coefficient X during an evaluation period set from the past to the future by the asset management apparatus 11.
[0096] The parameters α, β, γ and δ that are weighted under the policy of the manager (asset owner or asset manager)
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are set and operated to compute a management evaluation coefficient X. Thus, different evaluation coefficients X are
computed in accordance with the settings of weighting of the weighted parameters α, β, γ and δ. Thus, the operation
schedule information that is produced using each forecast value as a target value based on the management evaluation
coefficient X also varies with the settings of the weighted parameters. For this reason, the curve of the operation
schedule data as shown in FIG. 10 also varies with the weighting of the management policy.
[0097] Consequently, the manager (asset owner or asset manager) can visually confirm the operation schedule that
is based on the management evaluation coefficient X under the manager's management policy and decide the optimum
operating policy of the asset facilities.
[0098] The procedure of visually displaying the operation schedule corresponding to the setting and input of each
of the weighted parameters α, β, γ and δ corresponding to the management evaluation coefficient X and determining
a desired operation schedule (operating policy) to manage the asset facilities (20) will now be described.
[0099] FIG. 11 is a view showing a parameter setting button of the management evaluation coefficient X displayed
and output on the display screen of the data input section 14 in the asset management apparatus 11.
[0100] FIG. 12 is a flowchart showing the procedure of setting the parameters to determine the policy of management
and manage the asset facilities in accordance with the computation of the management evaluation coefficient X in the
asset management apparatus 11.
[0101] In accordance with any one of cases where the manager (asset owner or asset manager) considers a short-
term profit to be important, where the manager considers a long-term profit to be important and where the manager
considers a current-term profit to be important, the parameter setting button of the management evaluation coefficient
X as shown in FIG. 11 is moved to an arbitrary weighting position in accordance with the scales of "past," "future" and
"present." As the parameter setting button moves, the values of the parameters α, β, γ. and δ are changed and input
(step A1). Whenever the values of the parameters α, β, γ and δ are changed and input, the management evaluation
coefficient X corresponding to the set value of each parameter is computed and the graph and table of the corresponding
operation schedule data (see FIG. 10) are changed and displayed on the display screen of the data output section 15
(step A2).
[0102] For example, when the past profit is considered to be important, the weighting of the parameter α is made
greater than those of the other parameters. Similarly, when the current and future profits are considered to be important,
the weightings of the parameters δ and β are increased.
[0103] When the operation schedule data corresponding to the management evaluation coefficient X that conforms
to a desired management policy is displayed and determined (step A3), the setting values of the parameters α, β, γ
and δ are stored (step A4). Thus, the operation schedule information, which targets the management evaluation coef-
ficient X under the determined management policy, is supplied to the operation management system 21. Concurrently
with. this, a commercial transaction instruction to sell electricity as a product to the market and procure fuels is given
to its corresponding market and trading partner information equipment (server) 26 in association with the operation of
the generator set 20 that is based on the operation schedule information. Then, the flow goes to a step of operating
and managing the facilities 20 (step A5).
[0104] Consequently, according to the asset management apparatus 11 having the above configuration, even when
the operation of facilities having features that the purchase price is high, the delivery time period is long and the lifetime
is long is the source of profits, the profits of a single accounting period do not occupy a large part of the management
evaluation material, but a management policy that targets a long-term profit that reflects the characteristics of the
facilities can be determined and the facilities can be operated and managed.
[0105] The parameters α, β, γ and δ are varied under the conditions of the equation 13, and the proportions of values
in the following expression to Xk under the respective conditions are compared with each other.

[0106] Thus, the parameters α, β, γ and δ can be. determined by evaluating how much each evaluation item such
as the profit Pk in the current term k contributes to the management evaluation coefficient Xk.
[0107] Short-term profit
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[0108] Since, moreover, the parameters α, β, γ and δ are weightings of different evaluation items, they represent the
following correlation and vary under the following conditions.

[0109] The proportions of respective values in the following expression to Xk under the respective conditions can be
compared with each other.

[0110] According to the computation of the management evaluation coefficient X in the embodiment described above,
the sales prices of generated electricity (products), materials, fuels, etc., which are trading data C supplied from the
market and trading partner information equipment (server) 26, are all transaction prices of result values. For this reason,
the trading data C includes an influence of foreign factors such as business. Acquiring the trading data C as an average
transaction price and detecting a difference or a ratio between the average transaction price and the actual transaction
price, the influence of foreign factors on the transaction price can be eliminated. If, furthermore, the volume of market
transaction is used as a reference value, the foreign factors on the demand can be eliminated.
[0111] In the embodiment described above, the management of the asset facilities is evaluated and the management
policy thereof is determined when the asset owner is equal to the asset manager. As will be described in the following
item "Management Contract," the asset owner can use the above asset management apparatus 11 when he or she
commissions outside asset managers to operate and manage the asset facilities.

[Management Contract]

[0112] FIG. 13 is a block diagram showing the entire configuration of a facilities asset management system when
the asset owner 1 commissions the outside asset manager 10 to operate and manage the asset facilities using the
asset management apparatus 11 according to one embodiment of the present invention.
[0113] In this case, the asset manager 10 operates and manages the facilities assets using the asset management
apparatus 11 according to the foregoing embodiment. The asset management apparatus 11 computes a management
evaluation coefficient X and determines a management policy. In the determination stage of the management policy,
the asset manager 10 who considers a short-term profit to be important and the asset owner 1 who considers a long-
term profit to be important set and input weighted parameters α, β, γ and δ corresponding to the management evaluation
coefficient X and decide a desired operation schedule (management policy) .
[0114] Thus, even when the asset owner 1 commissions the outside asset manager 10 to operate and manage the
asset facilities, a mid- and long-term asset can be evaluated, which can be reflected in the compensation from the
asset owner 1 to the asset manager 10. For this reason, the short-term profit pursued by the asset manager 10 and
the mid- and long-term profit pursed by the asset owner 1 who commissions the management do not conflict with each
other, with the result that the asset facilities can effectively be managed.
[0115] In other words, the asset facilities belong to the asset owner 1, and the asset owner 1 commissions the outside
asset manager 10 to operate and manage all or some of the asset facilities.
[0116] When the above contract is made, an appropriate evaluation method is required in the asset management
method between the asset owner 1 and'the asset manager 10. For example, the asset owner 1 commissions the asset
manager 10 to operate and manage the assets such that the profit is maximized in the contract term. Thus, the asset
manager 10 tries to perform an overload operation for the facilities to increase the profit. Then, the asset manager 10
markedly shortens the lifetime of the facilities and greatly reduces the profit that can naturally be expected even after
the contract term.

α + β + γ + δ = 1
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[0117] Based on the computation of the management evaluation coefficient X by the asset management apparatus
11 of the above embodiment, both the asset owner 1 and the asset manager 10 determine an operation policy. Thus,
the asset owner 1 can reflect his or her original objective and commission the asset manager 10 to operate and manage
the assets.
[0118] For example, as shown in FIG. 7, when the asset owner 1 and asset manager 10 make an A-year asset
management contract, the asset owner 1 designates an evaluation time period B as a contract condition. If the asset
owner 1 determines a compensation to be paid to the asset manager 10 based on the management evaluation coef-
ficient X during the evaluation time period B, the asset manager 10 manages the assets in consideration of the profit
during the evaluation time period B rather than that of the contract period A.
[0119] A process of determining a compensation based on the management evaluation coefficient X will now be
described.
[0120] First, a value Q for asset management is determined in advance, irrespective of the management evaluation
coefficient X. Then, a management evaluation coefficient Xo of an accounting period o immediately before the asset
owner 1 and the asset manager 10 make an asset management contract is obtained. If compensation Rk of an ac-
counting period k, which is to be paid to the asset manager 10, is defined by the following equation 14, a compensation
based on the management evaluation coefficient X can be determined.

[0121] In this case, the management evaluation coefficient Xo can be obtained with reference to a plurality of ac-
counting periods as well as a single accounting period. When Xk markedly varies for every accounting period, a com-
pensation can be determined based on the management evaluation coefficient Xo by providing a relaxation coefficient
λ as shown in the following equation 15.

[0122] The present invention is not limited to the above embodiment, but various modifications can be made without
departing from the subject matter of the invention in the stages of reduction to practice. The above embodiment contains
inventions in various stages. Various inventions can be extracted from appropriate combinations of a plurality of com-
ponents to be disclosed. Even though some of all the components shown in the embodiment are deleted or combined,
the structure of the remaining components or that of the combined components can be extracted as an invention if the
problem of the invention can be resolved and the advantage of the invention is obtained.

Industrial Applicability

[0123] The asset management apparatus is used to operate . and manage asset facilities such as a generator set
and support the operation and management. The asset management apparatus evaluates a management result in
which a short-term profit and a mid- and long-term profit do not conflict with each other, and manages the asset facilities
with efficiency.

Claims

1. An asset management apparatus (11) comprising:

a past profit computing section (16: S2b) which computes a result value of a past profit obtained by operating
and managing assets including facilities (20) to be managed;
a forecast profit computing section (16: S2c) which computes a forecast value of a future profit obtained by
operating and managing the assets including the facilities (20) to be managed;
an asset value computing section (16: S2d) which computes a fixed asset value of the assets including the
facilities (20) to be managed; and
an evaluation value computing section (16: S2e) which computes a management evaluation value during a
fixed time period from the past to the future based on the past profit computed by the past profit computing
section (16: S2b), the future profit computed by the forecast profit computing section (16: S2c), and the fixed

Rk =
Xk

XO
--------Q Equation 14

Rk = λ
Xk

XO
-------Q Equation 15
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asset value computed by the asset value computing section (16: S2d).

2. The asset management apparatus (11) according to claim 1, wherein:

the past profit computing section (16: S2b) includes an input section (14) which inputs a sales profit of a product
produced by the facilities and a result value of production cost of the product, and the past profit computing
section (16: S2b) computes a result value of the past profit by subtracting the production cost from the sales
profit of the product input by the input section (14);
the forecast profit computing section (16: S2c) computes a forecast value of the future profit by subtracting
forecast production cost, which is required for a theoretical amount of production of the product based on an
operating rate and production efficiency of the facilities (20), from a forecast sales profit computed by both the
theoretical amount of production of the product and a sales price of the product per unit amount of production;
the asset value computing section (16: S2d) computes a fixed asset value based on an amount of production
of a product producible by the facilities (20) and a lifetime of the facilities (20); and
the evaluation value computing section (16: S2e) computes a management evaluation value by adding the
result value of the past profit, the forecast value of the future profit and the fixed asset value during a fixed
time period'for evaluation, which are arbitrarily set from the past to the future.

3. The asset management apparatus (11) according to claim 2, wherein the evaluation value computing section (16:
S2e) computes the management evaluation value by setting different weighted parameters (α, β, γ) to the past
profit, the future profit and the fixed asset value between management evaluation performed based on a short-
term profit and management evaluation performed based on a long-term profit.

4. The asset management apparatus (11) according to claim 1, further comprising a data output section (15) which
outputs operation data of the facilities (20) during the fixed time period, based.on the management evaluation
value during the fixed time period, which is computed by the evaluation value computing section (16: S2e).

5. The asset management apparatus (11) according to claim 2, further comprising a data output section (15) which
outputs operation data of the facilities (20) during the fixed time period, based on the management evaluation
value during the fixed time period, which is computed by the evaluation value computing section (16: S2e).

6. The asset management apparatus (11) according to claim 3, further comprising a data output section (15) which
outputs operation data of the facilities (20) during the fixed time period, based on the management evaluation
value during the fixed time period, which is computed by the evaluation value computing section (16: S2e).

7. The asset management apparatus according to claim 4, wherein the data output section (15) outputs operation
data of the facilities (20) using operation result data that targets an amount of production of the product of the
facilities (20), the operation result data being obtained by performing inverse computation based on the past profit
and the future profit included in the management evaluation value during the fixed time period, which is computed
by the evaluation value computing section (16: S2e).

8. The asset management apparatus according to claim 5, wherein the data output section (15) outputs operation
data of the facilities (20) using operation result data that targets an amount of production of the product of the
facilities (20), the operation result data being obtained by performing inverse computation based on the past profit
and the future profit included in the management evaluation value during the fixed time period, which is computed
by the evaluation value computing section (16: S2e).

9. The asset management apparatus according to claim 6, wherein the data output section (15) outputs operation
data of the facilities (20) using operation result data that targets an amount of production of the product of the
facilities (20), the operation result data being obtained by performing inverse computation based on the past profit
and the future profit included in the management evaluation value during the fixed time period, which is computed
by the evaluation value computing section (16: S2e).

10. An asset management method comprising:

computing (S2b) a result value of a past profit obtained by operating and managing assets including facilities
(20) to be managed;
computing (S2c) a forecast value of a future profit obtained by operating and managing the assets including
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the facilities (20) to be managed;
computing (S2d) a fixed asset value of the assets including the facilities (20) to be managed; and
computing (S2e) a management evaluation value during a fixed time period from the past to the future based
on the computed past profit (S2b), the computed future profit (S2c), and the computed fixed asset value (S2d) .

11. The asset management method according to claim 10, wherein:

the result value of the past profit is computed (S2b) by inputting a sales profit of a product produced by the
facilities (20) and a result value of production cost of the product and subtracting the production cost from the
sales profit of the product;
the forecast value of the future profit is computed (S2c) by subtracting forecast production cost, which is
required for a theoretical amount of production of the product based on an operating rate and production
efficiency of the facilities (20), from a forecast sales profit computed by both the theoretical amount of produc-
tion of the product and a sales price of the product per unit amount of production;
the fixed asset value of the assets is computed (S2d) based on an amount of production of a product producible
by the facilities (20) and a lifetime of the facilities (20); and
the management evaluation value is computed (S2e) by adding the result value of the past profit, the forecast
value of the future profit, and the fixed asset value during a fixed time period for evaluation, which are arbitrarily
set from the past to the future.

12. The asset management method according to claim 11, wherein the management evaluation value (S2e) is com-
puted by setting different weighted parameters (α, β, γ) to the past profit, the future profit and the fixed asset value
between management evaluation performed based on a short-term profit and management evaluation performed
based on a long-term profit.

13. The asset management method according to claim 10, further comprising outputting (S5a) operation data of the
facilities (20) during the fixed time period based on the computed management evaluation value (S2e) during the
fixed time period.

14. The asset management method according to claim 11, further comprising outputting (S5a) operation data of the
facilities (20) during the fixed time period based on the computed management evaluation value (S2e) during the
fixed time period.

15. The asset management method according to claim 12, further comprising outputting (S5a) operation data of the
facilities (20) during the fixed time period based on the computed management evaluation value (S2e) during the
fixed time period.

16. The asset management method according to claim 13, wherein the operation data is output (S5a) using operation
result data that targets an amount of production of the product of the facilities (20), the operation result data being
obtained by performing inverse computation based on the past profit and the future profit included in the computed
management evaluation value (S2e) during the fixed time period.

17. The asset management method according to claim 14, wherein the operation data is output (S5a) using operation
result data that targets an amount of production of the product of the facilities (20), the operation result data being
obtained by performing inverse computation based on the past profit and the future profit included in the computed
management evaluation value (S2e) during the fixed time period.

18. The asset management method according to claim 15, wherein the operation data is output (S5a) using operation
result data that targets an amount of production of the product of the facilities (20), the operation result data being
obtained by performing inverse computation based on the past profit and the future profit included in the computed
management evaluation value (S2e) during the fixed time period.

19. An asset management contract method wherein an asset owner (1) commissions an asset manager (10) to manage
assets using the asset management apparatus (11) according to claim 1.

20. The asset management contract method according to claim 19, wherein a compensation of the asset manager
(10) is determined based on the management evaluation value computed by the evaluation value computing sec-
tion (16: S2e) of the asset management apparatus (11).
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21. An asset management contract method wherein an asset owner (1) commissions an asset manager (10) to manage
assets using the asset management method according to claim 10.

22. The asset management contract method according to claim 21, wherein a compensation of the asset manager
(10) is determined based on the management evaluation value (S2e) computed by the asset management method.
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